[m^l 2002-359196 B 1 ^Bfel8. 05. 12 



1 



mn^mmrt o p) <i2> & N 4$ & 9! (a) 



PJ ff i|»2 

#S!2000- 185952 
(P2000-185952A) 



C04B 22/U 
22/06 

24/12 
E2 1D 11/10 



C0 4B 22/14 A 
22/08 A 
Z 

24/12 A 
B2 1D 11/10 D 



(21) ffi|»4» 

(22) ffinB 



4»Mni-2B8gi2 

7^imoiii2Qages.to, 



(32>«3feB ¥J«W10^ 13B a99& 10- 



12) 



13) 



(57} imm\ 



(TDUaA 000000240 

(7a)m« ii;ir M£ 

(72)^ii# IS^vffi jX 
(74)mA 100081086 

^± *a ^qx Wi4?^) 



JbKK»::ft< 



BEST AVAILABLE COPY 



[^1^12002-359196 



(2) 



2000-185952 



1 I A 1 : f^6>t s o^ hl^h ^^^t 
Ifg^JS 2 J A 1 i 0> rit4>:as 8 Sft%VJl±- i r> 

O, ^ S ^6^(r^^/lr\t (A/Sit) i 5 0 . 3 5 < A/ S 

la^^ji 4 1 A 1 , 0, I^^t^ 8 1 5 m* 

%J^T> S O, 1 5 ®S%Ji^±- 2 5 

k:J;$ia«d (50)^5 1-- 3 5 ^m^fo-iac^ar^^^j^j^fi- 
ctSfft^d (90)2^2 0 — 50 0 Mm-e$>'6C <b^#t^^> 

[0 0 0 1 J 
[000 2] 



-Cft«S»JC'^p-f4Mxt:xttt;5S^S, V^-r;Mc0Xi*|;: 



1000 3 J z.t].Cy(D^/^^mm^hfcJt^ 
[00041 

^^^m.^zijt^itm{^^m^^m-i»zt\z.h^, 

[000 5] 

^(A/Sit)ii^O, 3 SgA/Slt^O. 5&mmX'kCZt 

'r^:^immmx^^x. »^«<^Ai2 0i/*^>tso, 

Jjt^a-^O^VVW: (A/Sit) 0 . 3 5 ^ A/ S ^ 0 . 5 O^iS 
{f^Jxr^'^co^^tc^/t^/^ibd^ (4)A l.O,ric5^3iS 
h- 2 s £»%!aT> S i o. nSt^tmyk»%V i 

10 0 0 71 ^ft4^mm(7>hMm^m\n. (5);^^^ 

1 ~ 3 5 ;r in:^3<i:T7^»iagf5>;ftj{c.k d (90) 2 

0-5 0 0^raT--fc^4><O^5ft:iU\ S^|fiE^-AS_h|e 



[#t^] 2002-359 196 



[^<^Bl^fifel8, 05. 12 



3 



[ 0 0 0 a I ^bi,c. ::^m(nlj;m»^mi^. < 6 ) 

[00 0 9] 

Oi^^>^ SO,;ife5^(7)^/l.J.t(A/Si:l:};5JO. 3 5^A/S 

[0 0 10) ;t=5SW^m.'^^J;ci5tt-5Ai70.^5^ 
A, jeft^M-yr^A. fiSgr>«;>'Vvi>A/«^^5giftje:?)^irjff; 

( 0 0 1 1 1 :^^m(om»^mn. m^(DA i , o, ^ 

^ > S O , J^CO-^/l^tt CAh 0, S Oj h)i^^ A/3it 
?)5o. 3 5^A/Sit^0. 5 cOlSHlciaS^ti. 

It. A I , O, S Sft%tA±- 1 5 fia%JaT. S 
O, f^'^iX 1 5 at»% W±-- 2 5 S:fi%UitT355$f S t 

[00 1 2j A i,0:/S5^joJ:r>so.^^a: ures^ 
r>'^:;^I^A*:fflv^-5ig-#, «Ki^r/u^ -»;/A(7?^^rft 

ji^ii^-c^a.. ::i^iiiSffi{a(OfittiKr/i'^r:.:>A^^i^ 
;fiS?A?w^i^tjl^r/^^^^7A:i<?^3i^^§£-f 



O) #W200 0-1 85 952 

4 

^ ^ ^ A;Kfnife^iT=' t mm U?tfift^r /W- ^ - A t (OlM 
r/u^^.^A$:/ni^6l&^iCI^, ±S2A/S-tAitcr?|5 

^f->ti/i:ir% -'>¥7\ iaiSr^v^r--r>Aftaft^5g»£S[c'-> 
i.5»»J:!!))b:*:*Bi::«-ri:, Vmmimmn\^±-t 

^t^^^'^:i7i^^m^mio^^mm^j:h^'ixttmA^± 

[0 0 141 :^^^<rMt^^Mn. ^^L<{lviJ;«; 
10 0 151 ±ge->!; *jai><o**-S«t, ^Jl^ijuo^ft: 

Mf:i^u ^^^g-eimayoi^-fc-i 5mM%i^T 
;55ii^-e$>»:), 3-1 oi[S%oe[a;j5^iLi\ -eo 

±1tVX7.^^^^ l>S^>rij^'^'iJ^^<i^^Ai3J:0s-nf^ 

]}±mtm-fik\:rnim3^)t:^^tS'^X±Cbi- 

(00 171 5^c^§fic^)^5^*.^L^^i7^ctt!K«^ffiX'^5l^ 
f^mtft^ki.xT/i^i'i-m^. *iWfc:r^^ic--»Afft 
- - ^T/u^ J^^yf^ms^^. iy y (^^^^ 

ft5^^(C X ri (90) :d5 20'-500iJiDT'$)6C<^ 



[4#t^] 2002-359 196 B 1 ¥fijcI8. 05. 12 



(4) 



2 (» 0 0 - 1 8 5 9 5 2 



[00181 ^^mffm»^mn^A i ^ o, s 



6 



10 



20 



* [0 0 2 01 *%91t^±IEr^f*::t.rf§m. lrt:± 
[00 2 1] 

10 0 2 a J ^tfe^ij^j±rjtu-.fe«tii 

(0 0 2 31 



*30 







<wt%) 


A/S 


8iO, 


(Wt%> 


fittAl 
Aft 








(R/lOOg*) 


d(aq) 


d(DO> 




A 


ILG 


2La 


0.43 




67.5 


44.a 


16.6 


Bo.r 




B 


10.0 


18.0 


0.44 


IJO 


«iG(l 


S9.B 


27.4 


ms 


Mi 
m 


C 


9.6 


20.0 


a37 


ILO 


«6.5 


43 6 


09H 


141 


D 


11.5 


20.0 


a45 


4J) 


64 9 


442 


26.3 


136 




K 


12.5 


2o.n 


0.49 


SO 


64.5 


44.2 


ao. L 


126 




F 


12.0 


240 


0.39 


6.0 


6BlO 


G9.0 


33.8 


246 


it 


G 


7.0 


200 


0L27 


6.0 


68.0 


41.9 


22.2 


153 


at 


H 


16.0 


17.0 


0.09 


S.0 


62.0 


Xf.l 


mi 


164 1 



_L0P_2_4l. 



-1*21 



[4#t^] 2002-359 196 



[^f^J-g1^j7fel8. 05. 12 



<5) 



7 

«2 



^m20 0 0- 
8 



18 5 9 52 





(wt%) 


SO 3 


t>te 


SiOa 








I 


11.2 


19.4 


0.45 




fi2.n 


ME A 3 


ili 
m 


J 


11. 1 


19^ 


Q.46 


3.8 


61.9 


DEIA4 


K 


10.6 


ia4 


0.45 


3.7 


08.3 


□EAB 


L 


10.9 


19i) 


0.43 


a.d 




TEAS 


It 


M 


9.8 


17il 


0.4n 


3.4 


Q4.8 


DEA 16 1 



fAKA^tJxfJ-t^XV^ nKA:yi#/-*7*>^ TEA:Wr^y-*7iy 



10 0 2 5J S^CT2;ro.trfit<tF^2 



10* O'CJ.ieB^figi^l^Lj^., CC^;>^. Ot:^T-Htf$r«^^>;5*it 
[0 0 2 61 





A 


D 


C 


D 


£ 


F 


' 1 


H 


I 


J 


K 


L 


M 


ijia 


O 


O 


O 


O 


O 


o 


o 




O 


o 


o 


o 


o 


3^9 


O 


O 


o 




o 




o 


X 


o 


o 


o 


o 


o 



[00 2 7l S^fiL3JSmfiSS!L2. 

<i 2 8 9 J: 9 1 ^Vi^^ 4i co:^;fc|fi|M#tft5<:it: 30 



IU02 8] 

«4 =i:^^»j-KE^ 









WX3 


a/a 














200 


BOO 


957 


634 


40 


60 



[0 0 2 91 
[^51 



r^i^l 2002-359196 



[^MHWEfelS. 05. 12 



6/E 



(6) 



"J 





1 




(MVe) 














2 8 Q 


9 1 H 




A 




2.6 


15.6 


47.J 


5^.1 




B 




3.0 


17.1 




&9.S 




C 


Af^ 


2.& 




50^ 


67.1 




D 


A» 


3.2 


\1J2 


51.6 


68.6 




E 


A» 


3.3 


15.6 


49.8 






P 


AH 


3.7 


18.3 


51.1 


60.2 


it 


O 




1.4 


16.2 


49.1 


68.0 




H 


Afif 


2.1 


11 4 


47.7 


57.4 




I 


An 


£.9 


I7.a 


49.6 




J 


An 


3.1 


16. B 


48.5 


56.5 


^ 


K 


An 


2.4 


15.2 


46.9 


54.3 




T. 


An 


2.6 


15.7 


47.2 


53.7 




M 


^A 




105 


37.8 

1 


44.2 



2 0 0 0 
10 



185952 



10 0 3 01 



<5l)Tnt. Cl/ 

// CO 4H 103:12 



F I 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2000-1 85952 

(43)Date of publication of application : 04.07.2000 



rr~""""":"*!:::"r™""r:Trr"" 

(5 Dint CI 


C04B 22/14 




C04B 22/06 




rOdR 9/1/19 




E21D 11/10 






(21)Application number : 11-289912 


(71)Applicant : TAIHEIYO CEMENT CORP 


(22)Date of filing : 12.10.1999 


(72)Inventor : HOSOKAWA YOSHIFUMI 




MATSUURA SHIGERU 




KOBAYASHI KUMIKO 




SOEDA KOICHI 


(30)Priority 




Priority number : 10291184 Priority date : 13.10.1998 Priority country : JP 

rr::r:^r:rrrr:r':rr:.t::::r."!:T'r?. . _ ^_ „ 



(54) UQUID ACCELERATOR FOR CEMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the quick setting property of a liquid accelerator for cement 
by specifying the molar ratio of AI203 component to S03 component in an aqueous suspension 
mainly comprising AI203 and S03 components. 

SOLUTION: This liquid accelerator for cement is an aqueous suspension mainly comprising AI203 
and S03, in which the molar ratio of (AI203/S03) is 0.35-0.5 and both excellent initial quick setting 
property and excellent strength development are manifested. The liquid accelerator preferably 
consists of 8-15 wt.% AI203, 15-25 wt.% S03 and water. When added with 1-15 wt.% Si02 on top of 
that adhesion to sprayed surfaces is improved, the initial strength of cement is increased and long^ 
term strength is also augmented. When a particle diameter d(50) and d(90) both based on the 
cumulative size distribution of suspended particles in the aqueous suspension is 1-35 |nm and 20- 
500 Jim respectively, the suspension is preferably excellent in stability. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the aqueous suspension which uses 20aluminum3 component and 803 component as a 
principal component — it is — the mole ratio (A/S ratio) of 20aluminum3 component in liquid, and 
S03 component — a 0.35 <=A/S ratio — the liquid accelerating agent for cement characterized by 
being the range of <=0.5. 

[Claim 2] The liquid accelerating agent for cement which 20aluminum3 component indicates to claim 

1 characterized by for - 8 % of the weight or more 1 5 or less % of the weight and SOS component 
being - 15 % of the weight or more 25 or less % of the weight, and the remainder being water. 
[Claim 3] the aqueous suspension which contains Si02 component with 20aluminum3 component and 
S03 component — it is — the mole ratio (A/S ratio) of 20aluminum3 component in liquid, and S03 
component — a 0.35 <=A/S ratio — the liquid accelerating agent for cement indicated to claims 1 or 

2 characterized by being the range of <=0,5. 

[Claim 4] The liquid accelerating agent for cement which 20aluminum3 component indicates to claims 
1, 2, or 3 characterized by for - 15 % of the weight or more 25 or less % of the weight and Si02 
component being [ for - 8 % of the weight or more 15 or less % of the weight and S03 component ] - 
1 % of the weight or more 15 or less % of the weight in anhydrous conversion, and the remainder 
being water, 

[Claim 5] The liquid accelerating agent for cement which particle-size d (50) by the accumulation 
particle size distribution of the suspension particle in aqueous suspension indicates to either of 
claims 1-4 characterized by particle-size d (90) by 1-35 micrometers and accumulation particle size 
distribution being 20-500 micrometers. 

[Claim 6] The liquid accelerating agent for cement according to claim 1 to 5 which the content of this 
aluminum sulfate is below the amount of 1.5 times of more than solubility - solubility in anhydrous 
conversion, and contains a non-dissolved aluminum-sulfate particle, using an aluminum sulfate as 
20aluminum3 component and S03 component 

[Claim 7] The liquid accelerating agent for cement indicated to either of claims 1-6 which contain 
amines as a stabilizing agent 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid accelerating agent used in case cement 
system ingredients, such as mortar and concrete, are sprayed and it constructs on head lining or a 
wail surface on the occasion of construction of a tunnel, a substructure etc 
[0002] 

[Description of the Prior Art] The spray method of construction which sprays mortar and concrete 
on a construction side directly, without using shuttering as lining methods of construction, such as a 
tunnel and a substructure, using an accelerating agent and the compressed air is known from the 
former. The dry construction method which mixes an accelerating agent beforehand into the concrete 
mgredient which consists of (a) cement, a fine aggregate, and coarse aggregate, sprays this mixed 
powder, adds water and sprays this spray method of construction as freshly mixed concrete in nozzle 
thrs side, (b) cement and a fine aggregate, coarse aggregate, and water are kneaded, it considers as 
freshly mixed concrete, and there is a wet construction method which sprays this and adds an 
accelerating agent in nozzle this side. Also in which method of construction, fine-particles 
accelerating agents, such as a calcium aluminates system and a calcium sulfoaluminate system have 
been used from the former as an accelerating agent. This accelerating agent disperses in case it 
adds to concrete, since it is fine particles, it is difficult to add an initial complement stably, and since 
sufficient mixing with concrete is not performed, it has the problem from which the concrete 
hardening object with which it was sprayed tends to become heterogeneity. Furthermore a lot of dust 
was generated by scattering of a fine-particles accelerator, and there was a problem of worsening 
work environment. 

[0003] In order to cancel these faults, the accelerating agent of the liquid type which consists of a 
silica sol. an aluminum system compound, etc. is devised until now. These accelerating agents 
become homogeneous [ the concrete hardening object with which the initial complement could be 
added to stability without dispersing when it sprayed, and being added by concrete, since it was a 
liquid at the time of construction, therefore it was sprayed ]. and there is little generating of dust, and 
they have an advantage, such as being easy to deal with it. However, it was hard to say that the 
quick setting engine performance of an accelerating agent present liquid type is enough, and after the 
accelerating agent was mixed by concrete for presenting practical use. the initial set engine 
performance by the accelerating agent foi= less than several nniriutes needs to be improved ' 
[0004] 

[Problem(s) to be Solved by the Invention] This invention solves the above-mentioned problem in the 
conventiorial liquid accelerating agent, and is to offer the liquid accelerating agent excellent in the 
manifestation of early age strength. 
[0005] 

[Means for Solving the Problem] namely, the aqueous suspension with which this invention uses (1) 
aluminum203 component and S03 component as a principal component — it is ~ the mole ratio 
(A/S ratio) of aluminum203 component in liquid, and S03 component ~ a 0.35 <=A/S ratio — it is 
related with the liquid accelerating agent for cement characterized by being the range of <=0 5 This 
liquid accelerating agent has the desirable thing whose - 8 % of the weight or more 15 or less % of the 
weight and 503 component (2) aluminum203 component is - 15 % of the weight or more 25 or less % 
of the weight for that concrete amount of components and whose remainder is water, for example 



20aluminum3 component and S03 component demonstrate the initial quick setting nature which was 
rnnn 1 * above-mentioned ] being within the limits, and strong manifestation nature 
L0006J furthermore, the aqueous suspension with which the above-mentioned liquid accelerating 
agent of this mvention contains Si02 component with (3) aluminum203 component and S03 
component ~ it is ~ the mole ratio (A/S ratio) of aluminum203 component in liquid, and SOS 
component — a 0.35 <=A/S ratio — it is characterized by being the range of <=0.5. This liquid 
accelerating agent has the desirable thing whose - 15 % of the weight or more 25 or less % of the 
werght and Si02 component - 8 % of the weight or more 15 or less % of the weight and S03 
component is [ that concrete amount of components ] - 1 % of the weight or more 1 5 or less % of the 
weight m anhydrous conversion for (4) aluminum203 component and whose remainder is water for 
example. By containing a silica component, while the adhesion over a spray side improves and raising 
the early age strength of cement, it contributes also to improvement of long age strength 
L0007] Moreover, the above-mentioned liquid accelerating agent of this invention has that desirable 
whose particle-size d (90) according [ particle-size d (50) by the accumulation particle size 
distribution of the suspension particle in (5) aqueous suspension ] to 1-35 micrometers and 
accumulation particle size distribution is 20-500 micrometers. When a suspension particle is in 
above-mentioned within the limits, the dispersibility of a particle is maintained good and it excels in 
the stability as aqueous suspension. 

[0008] Furthermore, using an aluminum sulfate as (6) aluminum203 component and S03 component 
the content of this aluminum sulfate is below the amount of 1.5 times of more than solubility - 
solubility in anhydrous conversion, and the above-mentioned liquid accelerating agent of this 
invention contains the thing containing a non-dissolved aluminum-sulfate particle. Moreover what 
contains amines as (7) stabilizing agents is included. The stability of suspension improves further by 
being able to obtain the aqueous suspension of a moderate A/S ratio, and containing amines by using 
the aluminum sulfate more than solubility 
[0009] 

[Embodiment of the Invention] Hereafter, it is based on an operation gestalt and this invention is 
explained concretely, the aqueous suspension which the liquid accelerating agent of this invention 
/"o'^o ? '=°"'P°"«"* ^"'^ S03 component as a principal component, and contains a silica 

Si02 component) preferably ~ it is ~ the mole ratio (A/S ratio) of 20aluminum3 component in 
[nmrii^o f '^O'^PO^ent - a 0.35 <=A/S ratio ~ it is characterized by being the range of <=0.5. 
LUUIUJ 20aluminum3 component in the liquid accelerating agent of this invention is contained as 
suspension particles, such as an alumina (aluminum 203) particle which it is contained as aluminum 
ion which dissolves into liquid, and is distributed in liquid, an aluminum-hydroxide [aluminum (OH)3] 
particle, and an aluminium-sulfate-hydrate particle. Specifically, it is supplied from the raw materials 
containing aluminum, such as aluminium compounds, such as water-soluble aluminum salts such as 
an aluminum sulfate, an aluminium nitrate, and a sodium aluminate. an aluminum hydroxide an 
activated alumina, and alumina gel. alum, metakaolin. and acid clay, such mixture, etc. Moreover S03 
component is supplied from sulfates, such as an aluminum sulfate, magnesium sulfate, a sodium' 
sulfate, and a calcium sulfate. In addition, an aluminum sulfate is desirable as what has both the 
components of 20aluminum3 component and 803 component. 

[0011] the liquid accelerating agent of this invention — the mole ratio (aluminum203 component / 

_S03 component,, an A/S ratio, and brief sketch) of 20aluminum3 component in liquid and SOS 

component ~ a 0.35 <=A/S ratio — it is adjusted to the range of <=0.5. If this mole ratio has low 
quick setting nature at less than 0.35 and exceeds 0.5. the manifestation of the early age strength of 
the cement from dozens of minutes to dozens of hours will fall, and the stability as liquid is spoiled 
and storage stability deteriorates. As each amount of components. SOS component has 
L 20aluminum3 component ] - 15 % of the weight or more 25 or less desirable % of the weight 8 % of 
the weight or more to 15 or less % of the weight. 

[0012] When using an aluminum sulfate as 20aluminumS component and SOS component the content 
of an aluminum sulfate is anhydrous conversion and below the amount of 1.25 times of more than 
solubility - solubility is preferably suitable for it below the amount of 1.5 times of more than solubility 

solubility. By using the aluminum sulfate of this density range, the aqueous suspension which 
contains a non-dissolved aluminium-sulfate-hydrate particle as a suspension particle is obtained In 
this case, the quantitative ratio of 20aluminum3 component and SOS component is an oxide 



conversion quantitative ratio containing both aluminium-sulfate-hydrate particle which is not 
dissolved in liquid, and aluminum sulfate which dissolved. In addition, since the A/S ratio of an 
aluminum sulfate is about 0.33, if this is used independently, it will separate from the range of the 
A/S ratio of this invention. Therefore, in using an aluminum sulfate. 20aluminum3 component is filled 
up independently and it adjusts a mole ratio so that it may become the range of the above-mentioned 
A/S mole ratio. 

[0013] In addition, if there are few aluminum— sulfate considerable amounts in aqueous suspension 
than the solubility, sufficient initial set engine performance will not be obtained. On the other hand, 
when an aluminum-sulfate considerable amount increases more sharply than the amount of 1.5 times 
of solubility, although the initial set engine performance improves, the stability of aqueous suspension 
is spoiled gradually, and precipitate generates it, and it has a possibility of blocking the feeding pump 
and liquid-sending pipe of an accelerating agent Incidentally, the solubility to the water of a 25- 
degree C aluminum sulfate is 38.5g/100g water (physicochemistry lexicon) in anhydrous conversion, 
and when many aluminum-sulfate components contain from this, its engine performance improves. 
[0014] The liquid accelerating agent of this invention contains a silica particle (Si02 component) 
preferably. If added by mortar or concrete, gelation will advance quickly, and this silica particle gives 
adhesiveness to mortar or concrete, and raises the adhesion to a spray side. Moreover, several 
addition hours promote the hydration of the alite component in cement, or a belite component, and 
while raising an early-age-strength manifestation, it acts effective also in improvement of long age 
strength. 

[0015] - 1 % of the weight or more 15 or less % of the weight is suitable for the content of the 
above-mentioned silica component to the whole accelerating-agent weight at anhydrous conversion, 
and 3-10% of the weight of its range is desirable. Since the content of other active principles will be 
restricted relatively, and quick setting nature will fall and the viscosity of liquid will become high too 
much if this amount is not accepted for that addition effectiveness at less than 1 % of the weight and 
it exceeds 15 % of the weight, it is not desirable. 

[0016] The above-mentioned silica component is supplied from silica compounds, such as silica 
powder, silica fume, a sedimentation nature silica, an aluminosilicate, a smectite or smectite mold 
magnesium silicates, and such mixture. Among these, a sedimentation nature silica is desirable. 
Sedimentation nature silicas are the settlings of the silica which silicic-acid alkali metal and an acid 
(generally inorganic acid) are made to react, and is produced, and tend to discover the above- 
mentioned operation effectiveness of a silica. 

[0017] The liquid accelerating agent of this invention is aqueous suspension, and contains various 
suspension particles, such as an alumina particle, an aluminum-hydroxide particle, an aluminium- 
sulfate-hydrate particle, and a silica particle, as a suspension particle. In liquid, these particles are 
condensed in part and distributed. As for the grain size of these suspension particles, it is desirable 
that particle-size d (50) by accumulation particle size distribution is 1-35 micrometers, and particle- 
size d (90) by accumulation particle size distribution is 20-500 micrometers. In addition, particle-size 
d (50) by accumulation particle size distribution means the particle size whose accumulation value is 
50 % of the weight in the accumulation particle size distribution accumulated from the one where the 
particle size of the particle currently distributed is smaller. Similarly, particle-size d (90) by 
accumulation particle size distribution means the particle size whose accumulation value is 90 % of 
_the weight in the accumulation particle size distribution accumulated from the one where the particle - 
size of the particle currently distributed is smaller. Such grain size can be measured by laser 
dispersion of the C lath grading-analysis machine. When a suspension particle is in above-mentioned 
within the limits, the dispersibility of a particle is secured, and it excels in the stability as aqueous 
suspension. 

[0018] As for the liquid accelerating agent of this invention, it is desirable to contain amines with 
each 20aluminum3 component, 503 component, and Si02 component. Amines control that an 
aluminum component carries out deposit separation and precipitates in the above-mentioned 
aqueous suspension, and have the operation which raises the stability of aqueous suspension. These 
amines can use either fatty amine and aromatic amine and both mixture. In addition, it is desirable to 
contain fatty amine at least, and alkanolamine is still more desirable among fatty amines. Moreover, as 
alkanolamine, it is desirable to contain at least one or more kinds in monoethanolamine, 
diethanolamine, and triethanolamine. These alkanolamines contribute to the stability improvement of 



the above-mentioned aqueous suspension further. 

[0019] 0.1 - 10 % of the weight is preferably suitable for the content of the above-mentioned amines 
in a liquid accelerating agent, and especially its 0.2 - 8 % of the weight is desirable. Less than 0.1 % of 
the weight of the addition effectiveness is [ the content of amines ] insufficient, and since there is a 
possibility of having a bad influence on the inside long age strength of concrete when it, on the other 
hand, exceeds 10 % of the weight, it is not desirable. It is convenient to contain the dispersant of an 
organic system generally known for within the limits which does not spoil the stability of liquid other 
than an above-mentioned component in this liquid accelerating agent at all. 

[0020] In case the above-mentioned liquid accelerating agent of this invention sprays the cement 
mortar thru/ or concrete which kneaded, it is before a spray nozzle, and adds and uses the specified 
quantity for these cement ingredients. The class of cement of the charge of a spraying material is not 
limited. Blended cement, such as Portland cement such as ordinary portland cement and high-early- 
strength Portland cement, Portland blast furnace cement, pozzolanic cement, and fly ash cement, 
etc. can be used widely. Moreover, a cement ingredient may contain the chemical admixture and the 
various textile materials which are usually used, such as admixture, such as cement dispersing 
agents, such as a water reducing agent and an AE water-reducing agent and a thickener, silica fume 
and fly ash. and limestone impalpable powder 
[0021] 

[Working Example(s) and Comparative Example(s)] Hereafter, an example shows this invention 
concretely. In addition, these examples do not limit this invention. 

[0022] In the room temperature with example 1 and example of comparison 1 temperature of 25 
degrees C, each accelerating-agent A-G which consists of aqueous suspension of combination 
shown in Table 1 was prepared. Moreover, accelerating-agent I-M which added amines was adjusted 
to this about the accelerating agent C of Table 1 (Table 2). As these raw materials, the aluminum 
sulfate, the activated alumina (gamma-alumina type), and the sedimentation nature silica were used. 
In addition, the concentration of the aluminum sulfate of an accelerating agent (A-M) is larger than 
the 25 degrees C solubility 38.5g/100g water, and is the aqueous suspension which the non-dissolved 
aluminum-sulfate particle suspended in liquid. This aluminum-sulfate particle was checked by 
observation of a polarization microscope. 
[0023] 
[Table 1] 





Al,03 
(wt%) 


SO, 
(wt%) 


A/S 


SiO, 
(wt%) 


(wt%> 


(g/lOOgTfc) 








d(60) 


d(90) 


m 
^1 


A 


11.5 


21.0 


0.43 




67.5 


44.3 


16.5 


60.7 


B 


10.0 


18.0 


0.44 


7.0 


66.0 


39.5 


27.4 


168 


c 


9.5 


20.0 


0.37 


5.0 


65.5 


43.5 


22.8 


141 


D 


11.5 


20.0 


0.45 


4.0 


64.6 


44.2 


25.3 


135 


E 


12 5 


20.0 


0.49 


3.0 


64.5 


44.2 


20.1 


126 


F 


12.0 


24.0 


0,39 


6.0 


58.0 


59.0 


33.8 


246 


it 


G 


7.0 


20.0 


0.27 


5.0 


68.0 


41.9 


22.2 


153 


H 


15.0 


17.0 - 


0.69 


6.0 


62.0 - 


39.1 - 


20.4 


- 164 



[0024] 

[Table 2] 

«2 r^i-mts^ 







AI2O3 
(wt%) 


SOa 
(wt%) 


a;s 


SiO^ 
(wt%) 


(wt%) 


(wt%) 


m 
m 


I 


11.2 


19.4 


0.45 


3.9 


62.5 


MEA3 


J 


11.1 


19.2 


0.45 


3.8 


61.9 


DEA4 


m 


K 


10.6 


18.4 


0.45 


3.7 


59.3 


DEA8 




L 


10.9 


19.0 


0.45 


3.8 


61.3 


TEAS 




M 


9.8 


17.0 


0.45 


3.4 


54.8 


DEA 15 



MEAi^U^J-MTly^ DEA:yx^/-Ar\V^ TB^AiW^Z-PTly 



[0025] The stability test was carried out about each accelerating agent of example 2 and example of 
comparison 2 Table 1 and 2. The following accelerated tests performed the stability test. First, 500ml 
of each liquid accelerating agent was put into the transparent plastic container, and it was contained 
to the equipment which can carry out temperature control. Next, after lowering the inside of 
equipment to 0 degree C and holding it for 6 hours, to 40 degrees C, it applied for 6 hours and the 
temperature up was carried out. and it held at 40 degrees C for 6 hours. Then, to 0 degree C, it 
applied in 6 hours and the temperature was lowered. The trial was continued during January - March 
by having made this into 1 cycle, and the description of each accelerating agent of one month and 
three months after was observed. This result is shown in Table 3. 
[0026] 
[Table 3] 





A 


B 


C 


D 


E 


F 


G 


H 


I 


J 


K 


L 


M 




o 


O 


o 


o 


o 


O 


o 


A 


O 


o 


O 


o 


O 




o 


O 


o 


o 


o 


A 


o 


X 


o 


o 


O 


o 


O 



[0027] It examined by manufacturing the concrete of combination shown in Table 4, and spraying 
using each accelerating agent shown in example 3 and example of comparison 3 Table 1 and 2. This 
trial fed the kneaded concrete gunning material with the pump, added the accelerating agent 12% of 
the weight to cement 3m before the spray nozzle, and sprayed the shuttering for a pull out trial, and 
a wood form. As hardenability ability evaluation of spraying beam concrete, the pull out trial was 
performed about the thing of the 3-'hour age and 24-hour age after coagulation termination, and the 
compressive strength trial followed the specimen (diameter [ of 50mm ] x die length of 100mm) which 
carried out core omission of the thing of the age and the 91-day age from the wood-form specimen 
on the 28th. In addition, it sprayed after accelerating-agent addition and viewing and tactile feeling 
estimated description. This result was shown in Table 5. As shown in Table 5, each example of this 
invention showed the quick setting nature in which sprayed and the condition was well excellent. On 
the other hand, although the quick setting nature of the example H of a comparison was good, the 
examples G and M of a comparison had poor quick setting nature. Moreover, in the strength test, as 
for each example of this invention, reinforcement showed good high quick setting nature for 3 hours. 
On the other hand, the example G of a comparison had low reinforcement, and, as for the example H 
of a comparison, showed the inclination for reinforcement and 24-hour reinforcement to be low for 3 
hours for 3 hours. About the example M of a comparison, reinforcement was low through all the age. 
[0028] 
[Table 4] 

^4 =^>^v-hm^ 





VV/C 
(%) 


s/a 

(%) 










200 


500 


937 


634 


40 


60 



iMmm^WB^^ .(ttfi 2.64) . . , . 



[0029] 
[Table 5] 









(MPfl) 












24 NfM 


2 8 B 


9 I B 




A 




2.6 


15 6 


47.3 


52.1 




B 




3.0 


17.1 


51.5 


69.8 


C 




2.5 


16.8 


50.6 


57.1 


ffL 

49i 
m 


D 




3.2 


17.2 


51.6 


58.6 


E 




3.3 


16.5 


49.8 


56.9 




F 




3.7 


18.3 


51.1 


60.2 




O 




1.4 


15.2 


49.1 


58.0 




H 




2.1 


11.4 


47.7 


57.4 




I 




2.9 


17.3 


49.6 


57.6 


m 


J 




3.1 


16.8 


48.5 


56.5 


K 




2A 


16.2 


46.9 


54.3 




L 




2.5 


15.7 


47.2 


53.7 


It 


M 




1.0 


10.5 


37.8 


44.2 



[0030] 

[Effect of the Invention] By using for cement system spraying materials, such as mortar and 
concrete, the accelerating agent of this invention can acquire the effectiveness excellent in quick 
setting nature and on-the-strength manifestation nature. Moreover, it excels in the stability as liquid 
and prolonged preservation is possible. Furthermore, since it is a liquid, the dust at the time of use 
can avoid aggravation of work environment few. 



[Translation done.] 
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Abstract of JP20001 85952 

PROBLEM TO BE SOLVED: To improve the quick setting property of a liquid accelerator for cement by 
specifying the molar ratio of AI203 component to S03 component in an aqueous suspension mainly 
comprising AI203 and S03 components. SOLUTION; This liquid accelerator for cement Is an aqueous 
suspension mainly comprising AI203 and S03, in which the molar ratio of (AI203/S03) is 0.35-0.5 and 
both excellent Initial quick setting property and excellent strength development are manifested. The 
liquid accelerator preferably consists of 8-15 wL% AI203, 15-25 wt% S03 and water. When added 
with 1-15 wt.% Si02 on top of that, adhesion to sprayed surfaces is improved, the initial strength of 
cement is increased and long-term strength is also augmented. When a particle diameter d(50) and d 
(90) both based on the cumulative size distribution of suspended particles in the aqueous suspension 
is 1-35 &mu m and 20-500 &mu m respectively, the suspension Is preferably excellent in stability. 
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